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‘l’he high frecluency surf’ace f i Cl ds of a unifc)rm
magnet-i c 1 j ne source on an impedance cyl i rider have
been st.udi c!d by }’aknys ancl Wang [ 1 11:}1:11: T’rans. AI’-35,
March 398’7, 293-298] . ‘J’he approac!h is similar t.c)
that. i n Chang, Fe] sen, and Hcssel ‘s t.rcatment of
t-he genera] ray cli rccti on case for axial an c1
azimuthal magnet.i c soure, e.s} [ }’1 NY Fi na] Report,
Sept. ~~~~ - ~,ebc 19-/6, AD A033544] i n that for
1 arge di stances the rel cwant. i ntegra] i s evaluated
as a residue serj es and for smal I clist.antes it. i s
expressed as a pc)wcr seri es. Paknys and Wang have
shown that, for the examp] e.s discussed, t-we] Vc?
power sari c.s t.crms arc recjuj red tcl a c-h i e.v e. an
approximate c)n whj ch acjrees with t.hc residue series
at i ntermedi ate di stances when two residue terms
are ret. ai ned. C)n the c)t.her hand, Waj t [(l . Ras.
NIIS, Vol . 56, No. 4, April 1956, 2?3”/-243] and I1ill
and Wait. [Radi c) Science Vc)l . 15, No. 3, May-June
3980, 637-643 ] have cxp] oitecl an c:arl y suggest. i on
of Brcmmcr, whi ch he 1 at.cr pub] i shed [ 1 RH ‘1’rans.
AP-9 , July 3958, 26-/-2-12] , t.c> Compute a smal 1
curvature) approxi mat-i c>n whi ch agrees wi t.h the two
term resi due scrj es at i ntermedi ate di s,tancc. s usi ng
on] y three terms.

~’he present work extends the work of” Hi 11 and
Wai t. _&c) the genera] case? treated by Pearsc>n [ 1 R}I:E
‘1’rans. AI’-35 , LJ u n c: 1987, 698-”707] accommodate ng
bc~th c1 ect.ri c and magneti c: sourc,~s and general ray
propagati c)n cli rec:t. i ons on the surface. It is
veri fj ecl that fc)r 1 arge di stances the resi due
ieri os i ~, cclnvc~ni  ent. . }’c~r smal 1 c~i stances,
however, the power seri es representati on is not.
very Usef u) i n t hat. the many terms rcc~ui  recj are
i mpract.i cal 1 y cxnnberscnnc. 1 n this work the smal 1
curvature approxi mati on is generaI i zed to non-
az j muthal ray di rect, i ons by nieans of’ a partial
f ract. ion expans, i on of a 1 arge argument,
approxi mati on of the rel evant. i nt. cgrand.
resu] ts

‘i’hi s
i n a prac:ti cal 1 y Usc?fu] approxi mati on

ccmpl ement i ng the resi due series and these two
apprc)xj  mat. i ens. thus provi CIC repre. sent. ati ons va] ici
throucjhc)ut.  t.hc cnt.i re range of dj stances.

Suggest. lJRS3 ~c~nm~i ssi c)n }1


